In this paper employing the solutions of Riccati equation with constant coefficients, and balancing the highest-order linear term and nonlinear term of Fitzhugh-Nagumo reduced ordinary differential equation, some exact solutions are found. For Burgers equation we introduce the wave transformation to change it directly to an ordinary differential equation of Riccati type equation. Solving these equation gives arise of, exponential, rational and periodic solutions.
Introduction
To get more exact solutions of nonlinear partial differential equations is the purpose of many papers in mathematical physics. Many powerful methods have been developed such as symmetry analysis [4] , tanh-function method [2] , exp-function method [1] , the general projective Riccati method [8] etc.
In this work, using the Riccati method called also the homogeneous balancing method we search some exact solutions of the Fitzhugh-Nagumo [5] equation given by
which is obtained in modeling a nerve axon as an active pulse transmission line and it arises in other circuit theory. The symmetry analysis allows to the invariance of the equation (1) under translation in time and space coordinates.
It is shown that all similarity solutions of (1) are of the forme ψ(x − ct) where ψ satisfied an nonlinear ordinary differential equation and not all similarity reductions of the Fitzhugh-Nagumo equation Passes the Painlevé test [11] .
The paper is organized as follows. In section 2, we look for traveling wave solutions. To do this we introduce the wave transformation and coupling the Fitzhugh-Nagumo with a Riccati equation of constant coefficient. In section 3, we do the same for The Burgers equation [6, 9] , so it is changed directly to an ordinary differential equation of Riccati type equation. Without balancing the nonlinear and linear terms, exponential, rational and periodic solutions are constructed. Finally, we conclude with some discussion.
Homogeneous Balancing method for FitzhughNagumo equation
For the Fitzhugh-Nagumo equation (1) if we apply the transformation u(x, t) = u(ξ) and ξ = x − λt, it is reduced to
Next let as suppose that Eq. (2) has solutions in the form
where φ = φ(ξ) satisfies the Riccati equation
with q i (i = 0; ...; n); a; b and c are real constants. It is known that equation (3) admits the three families solutions
By balancing the terms u and u 3 in equation (2) we find n = 1. Hence,
From Eqs. (3) and (4), we obtain
Substituting the Eq.(5) into Eq. (3), collecting all terms with the power in φ i (i = 0, 1, 2, 3) and setting each of the obtained coefficients of φ i to zero yields the following set of algebraic equations with respect to q 0 , q 1 and λ :
We will look for exact solutions corresponding to q 0 = 0. Hence, the above algebraic system takes the form it yields to the exact wave solution
, and −1 ≤ s < 1, we obtain the following exact wave solution
, and the exact wave solution is given by (1 − 2s), consequently, the exact solution is
s, hence the exact solution is given by
|s|(x − λt)
And for s = 0, we get
Case 2, where a < 0,
Then, we get the following four cases:
(a) Case 2.1, a < 0, c = 0, and s = 1, from Eqs. (7) we get b = √ 2 and ac = 1 2 , hence, we obtain the exact wave solution
2, a < 0, c = 0, and −1 ≤ s < 1, we obtain the exact wave solution , then we obtain the following exact wave solution
, we obtain the exact wave solution
s, (s = 0). The following exact wave solution is obtained
Note that if s = 0 then b = 0, we obtain the exact wave solution
Exponential, rational and periodic solutions of Burgers equation
The Burger's equation is a partial differential equation introduced by Johannes Martinus Burgers in 1948 [9] as a simplification of the Navier-Stokes equation where the velocity is a function of only one spacial dimension, it represents the simplest wave equation combining both dissipative and nonlinear effects, and it appears in a wide variety of physical applications [6, 7, 10] . It can be considered to be integrable in the sense that it is linearizable under the Cole-Hopf transformation. Here we consider the Burger's equation with the form
and we introduce the following wave transformation into the equation (7),
If we substitute the above expression into equation (7) and after integration it will be reduced into the Riccati type equation :
where k is an arbitrary constant of integration. As equation (9) is in the same form of equation (3), so we have three cases to be discussed 
Conclusion
The homogeneous balancing Riccati method has been successfully used to obtain exact wave solutions for the Fitzhugh-Nagumo equation. This method is a powerful method, it can be used to construct a large families of exact solutions to different nonlinear differential equations that does not involve independent variables. Finally, for the Burgers equation we did not need to balance the nonlinear and linear terms in the reduced equation. Consequently, periodic, rational and exponential solutions are directly found for Burgers equation.
